A 55-year-old invasive/clinical cardiologist worked full time, exercised regularly, and was asymptomatic. Two weeks previously, he had new onset of angina on exertion. Echocardiography/Doppler and cardiac catheterization confirmed the clinical assessment of severe aortic stenosis with a valve area of 0.5 cm 2 /m 2 . The aortic valve was tricuspid; left ventricular ejection fraction was 0.60. Coronary arteriography showed no obstructive coronary artery disease. His bodymass index was 23 kg/m 2 , body surface area 1.7 m 2 , blood pressure 110/ 70 mm Hg, low-density lipoprotein 70 mg/dL, creatinine clearance 120 mL/ min, and hemoglobin A1c 5.0. He had no comorbid conditions, and had never smoked.
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Discussion
Several factors have to be taken into consideration in choosing a prosthetic heart valve (PHV; Table 1 ). 1 The choice is between mechanical and biological valves. An important determining factor is weighing the risks of anticoagulant therapy with mechanical valves or structural valve deterioration (SVD) with biological valves.
Mechanical Valves
In 1960, the first clinically implanted PHVs by Harken and by Starr were mechanical valves. The modified Starr-Edwards valve introduced in 1965 did not have SVD, with up to 40 years of follow-up. 2 Other PHVs had similar results up to 20 to 30 years of follow-up. 1 In patients with aortic stenosis, 2 mechanical valves were proven to improve survival, functional class, and left ventricular function, and to reverse clinical heart failure; there were reductions of left ventricular mass and of pulmonary hypertension. All patients with mechanical valves need life-long anticoagulation with warfarin, which is well tolerated by many patients.
Conclusion
For patients Ͻ60 years of age requiring aortic valve replacement (AVR), a mechanical valve is recommended. Any mechanical valve that has been approved by the appropriate governing body (Food and Drug Administration in the US) 1 and has documented excellent outcomes with 15 to 20 years of follow-up is appropriate.
This patient was adamant that he did not want to take life-long anticoagulant therapy. His clinical experiences had imprinted the difficulties and complications of anticoagulation, including frequency of blood draws, drug-drug interactions, dietary and activity restrictions, difficulty in maintaining a therapeutic international normalized ratio, genetic variations in warfarin metabolism, bleeding, stroke, and the need to discontinue anticoagulant therapy in certain conditions, which would 
Biological Valves for Aortic Valve Replacement Biological Valves That Need Additional Aortic Root Replacement
Autograft (Ross principle), allograft (homograft), and stentless xenograft valves for AVR also need aortic root replacement, with reimplantation of the coronary arteries into the new root. These surgeries are complex, and the operative mortality is increased 2-to 3-fold compared with PHVs, which do not need aortic root replacement. 1, 3, 4 The rate of SVD is similar to a stented bioprosthesis, but reoperation for SVD is much more difficult and has a higher operative mortality because the previous replaced aortic root has to be rereplaced, and the coronary arteries have to be reimplanted into another new root.
Conclusion
These devices should not be used in patients who need only AVR. 3 There are exceptions: for example, the use of homograft in infective endocarditis with abscess or uncontrolled infection.
Biological Valves That Do Not Need Aortic Root Replacement for Aortic Valve Replacement: Bioprostheses
Stented xenografts/heterografts were introduced into clinical practice later in the 1960s. Carpentier coined the term bioprosthesis in 1971 for these PHVs, a term that currently applies to native porcine and bovine pericardial valves.
Mechanical Valves Versus Stented Bioprosthesis
Two large randomized trials (Edinburgh Heart Valve Trial [EHVT] 5 and the Veterans Administration [VA] trial 6 ) initiated in the late 1970s compared the results of mechanical valve (old Bjork-Shiley delron ring valve) to stented porcine valves. Their findings were similar: Structural valve deterioration of porcine valves began at 7 to 8 years after AVR, and there were no instances of SVD with the mechanical valves up to 20 and 18 years, respectively. The bleeding rate with mechanical valves was higher than with porcine valves, and there were no significant differences between the 2 valve types with regard to other valverelated complications, including thromboembolism, endocarditis, and all complications. The VA trial had several other important findings: 6 (1) Structural valve deterioration occurred only in patients Ͻ65 years of age; (2) 60% of the deaths after AVR were not related to the prosthesis, but to associated comorbid conditions ( Table 2) ; and (3) survival in the first 8 years after PHV was virtually identical between the mechanical and porcine valves. Thus, in the patient with no comorbid conditions, survival at 10 years will be similar whether mechanical or bioprosthesis valve is used.
Conclusion
In this patient, the choice for a PHV is a stented bioprosthesis.
Pros and Cons of a Bioprosthesis Anticoagulant Therapy
There are no randomized trials of warfarin or aspirin versus placebo for prevention of thromboembolism, even in the first 3 months after bioprosthetic aortic or mitral valve replacement. Guidelines recommend low-dose aspirin; warfarin is recommended only in those with risk factors for thromboembolism. Risk factors include atrial fibrillation, prior thromboembolism, severe left ventricular dysfunction 
Structural Valve Deterioration
The incidence of SVD is related to age of patient at time of implantation of bioprosthesis (Figure 1 ). Patients Ն65 years of age have a much lower rate of SVD than those Ͻ65 years of age. 6 Because SVD does not stop occurring suddenly at 65 years of age, 60 years was a reasonable age for suggesting use of a bioprosthesis. 7 The cumulative 15-to 20-year risk of SVD at implantation of 60 and 55 years of age averages 25% and 34%, respectively (Figure 1) . At 55 years of age, the risk of subsequent reoperation with a biopros-thesis is equal to that of bleeding with a mechanical valve. 8
Survival
In the Medicare database, survival with a bioprosthesis was better than with a mechanical valve. 9 The average event-free life expectancy was better with a bioprosthesis than with a mechanical valve, 8 but event-free life expectancy is lower at 55 years of age at the time of PHV implantation by about 1 year, and is equal at 57 years of age ( Figure 2 ).
Conclusion
This patient will enjoy the long-term benefit of not needing anticoagulation. Structural valve deterioration is the major problem. At 55 years of age, the cumulative risk of SVD will be higher by 9% than if he were 60 years of age. If SVD is detected and treated early, reoperation can be performed at low risk. On the other hand, the probability of not developing SVD at 15 to 20 years, when this patient will be 70 to 75 years of age, is 66%. However, the patient should be advised that SVD may occur early in the first 10 years, especially with a porcine valve ( Figure 3 ).
Patients with a PHV have a lower survival rate than age-and gendermatched people in the population, 8 but 60% of deaths after aortic PHV are related to associated comorbid conditions. 6 In this patient, the absence of comorbid conditions (Table 2 ) at a young age puts him at very low lifetime risk for cardiovascular disease, and gives him a markedly longer survival. 10 At 10 years, his survival will be similar or very close to that of an aged-matched population, provided there are no serious complications of PHV, such as prosthetic endocarditis or SVD.
Porcine Versus Pericardial Valve
Structural valve deterioration begins at 7 to 8 years with a porcine valve and at 11 to 12 years with a Carpentier-Edwards (C-E) bovine pericardial (Perimount) valve. Ten years or longer after valve implantation, SVD is much lower with a C-E Perimount valve 1 (Figure 3 ).
Structural valve deterioration has been reported very early (at 3 to 44 months) in patients Ն68 years of age with use of a Medtronic Mosaic porcine valve. 1 Some porcine valves (Bicor) have a higher rate of SVD. Other pericardial valves, for example Mitroflow A12, are associated with early onset of SVD and a very high rate of SVD at 10 years. 1
Conclusion
Carpentier-Edwards Perimount valve has a more favorable rate of SVD than porcine valves. 
